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Summary 

We have been using the Guglielmi detachable 
coils (GDC) since 1997 as one choice of cere
bral aneurysm treatment. We have, at the present 
time, two effective radical treatment methods for 
acutely ruptured cerebral aneurysms, GDC em
bolization and conventional surgical aneurys
mal neck clipping. There ensued questions about 
the cost and efficacy of the two strategies. Retro
spective analysis was done on a GDC group and 
a clipping group, with each twenty consecutive 
patients. The features of the GDC group patients 
were higher age, and poorer Hunt and Kosnik 
grades than the other group. All MCA aneu
rysms were treated with surgical neck clipping, 
while all the posterior circulation aneurysms 
were embolized with GDC. 

Based on the Japanese Medical Insurance and 
Payment System, 477,890 points (1 point = ¥ 10) 
as a mean was required with the GDC group, 
and 456,084 points with the neck clipping group, 
showing no significant difference between the 
two groups. In the GDC group, the cost of the 
implanted medical device seemed to raise the to
tal medical expense. 

At present, the GDC embolization is the pre
ferred choice of strategies in acutely ruptured 
cerebral aneurysms, and its preference increases 
in the surgically difficult cases, very old, or poor 

grade patients, and in various complicated cases. 
And, the GDC embolization seems to be satis
factory from the medico-financial viewpoint. 

Introduction 

Since 1997, we have been able to use 
Guglielmi detachable coils (GDC) for treat
ment in Japan. This has changed our therapeu
tic strategy for ruptured cerebral aneurysms. 
Surgical neck clipping had been the only 
method of radical treatment before the appear
ance of GDC. But now we can choose the ap
propriate treatment for acutely ruptured 
aneurysms from two therapeutic methods in 
accordance with the condition of patients and 
their cerebral aneurysms. 

Until now, many studies have emphasized 
the merits and efficacy of GDC embolization 
compared with surgical neck clipping from a 
medical point of view. Some studies have point
ed out weak the points of GDC embolization 
compared with surgical neck clipping, such as 
indistinctness of long-term results, requiring 
several angiographical follow-ups and others. 
The ISAT study made an impact on these dis
cussions in 2002, and GDC embolization be
came known to a wide public on equal terms 
with surgical neck clipping 1. 

We propose that a widely-used treatment 
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Figure 1 Patients ' clinical back ground; Hunt and Kosnik grade.The GDC group included poor-grade patients (nine of 
twenty, 45%). 

should be evaluated not only in clinical aspects 
but also in medico-financial aspects. However, 
few studies have discussed the cost and efficacy 
of GDC embolization for cerebral aneurysms 
from a medico-financial view point 2.4• 

In this study, we surveyed the cost and effica
cy of GDC embolization for acutely ruptured 
cerebral aneurysms in comparison with surgical 
neck clipping from a medico-financial view
point. 

Patients and Methods 

The subjects in this investigation were forty 
patients with acutely ruptured cerebral 
aneurysms who were treated within seventy 
two hours from onset in our hospital before 
June, 2002. The GDC group contained twenty 
patients with acutely ruptured cerebral aneu
rysm treated with GDC. Likewise, the clipping 
group included twenty patients treated by sur
gical neck clipping. We excluded from the study 
two patients who had multiple cerebral aneu
rysms and who were treated by both therapeu
tic methods. We also excluded one patient 
treated with GDC who moved to another hos
pital soon after embolization. We compared the 
two groups on the basis of their clinical back
grounds (age, Hunt and Kosnik grade, location 
of aneurysms, and other medical conditions) 
and the medical expenses incurred for medical 
treatment fees and hospital charges, based on 
the Japanese medical insurance and payment 
system. 
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Standard Policy for the Choice of Treatment 

During the research period, our first choice of 
treatment for acutely ruptured cerebral aneu
rysms was surgical neck clipping. The reasons 
for the choice of GDC embolization were ad
vanced aged patients, poor grade patients, loca
tions of aneurysms and their medical conditions 
such as severe liver dysfunction, severe renal fai
lure, heart failure and neurogenic lung edema. 

Standard Supportive Therapy 

To several patients in the GDC group, lum
bar and/or ventricular drainage was intro
duced, and urokinase was intrathecally admin
istrated. To almost all patients in the clipping 
group, cisternal and ventricular drainage were 
introduced, continuous irrigation using artifi
cial cerebrospinal fluid with ascorbic acid was 
performed. External decompression was done 
to some patients in the latter group. Also for 
some patients in each group, a V-P shunt oper
ation was performed. 

Results 

J)Age 

The mean age of the patients in the GDC 
group was 62.0 year-old (range; 42-81 year
old, SD; 11.1). The mean age of the patients in 
the clipping group was 55.2 year-old (range; 
31-68 year-old, SD; 8.31). It is thus significant 
that the patients in the GDC group were old
er than those in the other group. Six patients 
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Figure 2 Patients' clinical background; Locations of ruptured cerebral aneurysms and Hunt and Kosnik grades. All posterior 
circulation aneurysms were treated with GDC. All middle cerebral artery aneurysms were treated by surgical neck clipping. The 
other cerebral aneurysms were treated by one of two methods because of age, severity, medical conditions, and other reasons. 

(30%) in the GDC group were more than sev
enty-year-old. 

2) Hunt and Kosnik Grade 

Nine patients in the GDC group (45%) fell 
under grade 4 and 5 of the Hunt and Kosnik 
grades. However, only three patients in the 
clipping group (15%) fell under Hunt and Kos
nik grade 4. The patients in the GDC group 
were clearly more serious than the patients in 
the clipping group (figure 1). 
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3) Location of Aneurysms 

Figure 2 shows that all aneurysms existing in 
the posterior circulation were treated by GDC 
embolization. All middle cerebral artery 
aneurysms were treated by surgical neck clip
ping. In the other anterior circulation aneu
rysms, poor grade patients were treated by 
GDC embolization (figure 2). 

4) Other Medical Conditions 
Two patients (10%) in the GDC group suf-
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Figure 3 Medical expenses based on the Japanese medical insurance and payment system. There was no significant differ
ence between the two groups in the total medical expenses. In the GDC group, the cost of medical devices was marked. The 
technical fees of procedures were more expensive in the clipping group. 
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Figure 4 Correlations between the medical expenses and the Hunt and Kosnik grades. The total medical expenses increased 
proportionally with the severity of the condition of patients. But, those of the GDC group increased more gradually than 
those of the clipping group. 

fered severe renal failure undergoing artificial 
haemodialysis. 

5) Medical Expenses 

A comparison of the total medical expenses 
was calculated by the accounts of medical 
treatment based on the Japanese medical insur
ance and payment system. The mean value of 
the GDC group was 477,890 points (1 point 
equals ¥ 10). The mean value of the clipping 
group was 456,084 points. Thus, there was no 
significant difference between the two groups. 
The technical fee for operations in the clipping 
group was more expensive. Medical devices 
used in operations such as GDC, micro
catheters and others raised total medical ex
penses in the GDC group (figure 3). 

In the correlations between the total medical 
expenses and the Hunt and Kosnik grades, the 
total medical expenses increased proportional
ly with the severity of the condition of the pa
tients. However, the total medical expenses in
creased more gradually in the GDC group. 

In patients belonging to Hunt and Kosnik 
grades 2 and 3, the medical devices, especially 
GDC, increased the medical expenses which 

were accompanied with the size of cerebral 
aneurysm in the GDC group. This occurred re
gardless of location of the cerebral aneurysm 
or severity of the patient. But in patients be
longing to Hunt and Kosnik grades 4 and 5, pri
mary brain damage and operative invasions in
creased the medical expenses especially in the 
clipping group (figure 4). 

6) Hospitalized Days 

With regard to the days of hospitalization re
quired, the GDC group was better than the 
clipping group in any grade of Hunt and Kos
nik grade. This was especially true in patients 
with poor Hunt and Kosnik grades (figure 5). 

Discussion 

In this study, we chose GDC embolization 
for treatment of ruptured cerebral aneurysms 
for advanced-age patients, poor grade patients, 
and on the basis of locations of cerebral 
aneurysms, and other medical conditions. 
Therefore, the GDC group included aged pa
tients over seventy (30%), patients with serious 
renal insufficiency who required hemodialysis 
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Figure 5 Hospitalized days. The GDC group was better than the clipping group in any grade of Hunt and Kosnik grade. 

(10%), patients with cerebral aneurysms locat
ed in the posterior circulation (20%), and poor
graded patients (45%). Regardless of the disad
vantageous clinical backgrounds of the pa
tients, the cost and efficacy of the GDC group 
was sufficiently favorable in comparison with 
the clipping group. This suggests that the GDC 
embolization should be the first choice of treat
ment for disadvantageous patients with rup
tured cerebral aneurysms. 

The medical environment of GDC emboliza
tion is changing every year. The report from the 
ISAT collaborative group shows that the out
comes of patients treated with GDC was better 
than that of patients treated by surgical neck 
clipping 1. New devices and new techniques for 
endovascular surgery are being developed reg
ularly 5'7. 

According to the revised medical fee sched
ule published in April, 2002 by the government, 
the technical fee for endovascular surgery has 
been raised from 31,200 points to 34,300 points. 
In addition, the technical fee for surgical neck 
clipping has been reduced substantially be
cause of the institutional standard which is 
regulated by yearly numbers of the cases treat-

ed by surgical neck clipping in any institution. 
If the yearly number of surgical neck clippings 
in an institution is below fifty, the technical fee 
for surgical neck clipping reduces to 70% (from 
77,100 points to 50,190 points). But, the institu
tional standard of endovascular surgery (not 
only aneurysmal embolization) was regulated 
ten procedures in a year. 

These factors may increase the advantage of 
endovascular treatment for acutely ruptured 
cerebral aneurysms. It is expected that the 
medical and social environment surrounding 
GDC embolization may change rapidly. In the 
near future, therefore we must reevaluate the 
medicofinancial efficiency of both treatments 
for acutely ruptured cerebral aneurysms. 

Conclusions 

GDC embolization is approximately the 
same as surgical neck clipping in the total med
ical expenses of treatment for ruptured cere
bral aneurysms. In this study, despite the disad
vantageous clinical backgrounds of the pa
tients, the cost and efficacy of GDC emboliza
tion is demonstrated favorably. 
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